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THE MENDELEEV CRATER CHAIN: 


A DESCRIPTION AND DISCUSSION OF ORIGIN 

By DeaJi Eppler* and Grant Heiken 
Lyndon B. Johnson Space Center 


SUMMARY 


The Mendeleev crater chain formed on a linear weakness in the lunar crust 
that may have originated before the formation of Mendeleev Crater, Several 
lines of evidence seem to indicate an endogenetic origin: the linear trend, 

the symmetrical dumbbell pattern, and the lack of a "bird’s foot” pattern and 
other morphological features of secondary impact craters. The dumbbell pattern 
may be the result of an explosive volcanic event taking place along a fault 
subjected to differing degrees of stress. 


INTRODUCTION 


This study was based on photographs frot: Lunar Orbit er I and panoramic and 
metric mapping cameras carried on the Apollo l6 command modxile. A 113-kilometer- 
long crater chain was selected for study because of its well -developed dmbbell 
shape and its straightness. The objective of the study was to determine the 
origin of the chain and any possible relationships to Mendeleev Crater and lunar 
tectonic patterns. This work was performed under NASA project S-255 (Lunar 
Crater Chains ) . 


GEOLOGY OF THE MENDELEEV CRATER AREA 


Mendeleev Crater, 2'fh by 380 kilometers, is located in the lunar highlands 
at longitude lUl® E, latitude 7® N. The surrounding terrain is composed of 
numerous craters in all stages of degradation (fig. l). 

The crater floor is pcurtly filled with material that may have been partly 
melted during the impact event. Within the crater, there is a variation in 
topography from smooth, marelike to hummocky to mountainous. This variation 
conforms to that proposed by Beals (ref. l) in a hypothesis for large-scale 
impacts into a thick crust. 
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The western wall of Mendeleev has well-developed slump structxires. Exten- 
sive smooth slump deposits with low crater density occurring along this floor/ 
wall contact indicate some recent slumping. These deposits partly embay one 
20-kilometer crater and contain fresh, light-haloed impact craters less than 
330 meters in diameter. Slumping of the other walls does not appear as well 
developed or as recent as that of the western wall. This difference may be 
because of the masking effects of ejecta from the crater Schuster, vnich 
breaches the eastern wall of Mendeleev. 


DESCRIPTION OF THE CHAIN 


The 113-kilometer-long Mendeleev chain has a dumbbell shape with one or 
more large craters at the ends, joined by a line of smaller craters. Crater 
rims are generally low or absent, except where influenced by variations in 
pre-crater-chain topography. The inner walls of most craters are smooth. The 
craters are bowl shaped except for several smaller craters that are conical 
because of mass wasting off the crater walls. A fine-grained regolith probably 
covers the inner wall'^ and masks BXiy structure or layering that might be present. 
There are no visible blocks in the craters or on the surrounding floor of 
Mendeleev ( f ig . 2 ) , 

The chfidn, trending N 25^ E, is offset laterally 3.6 kilometers between 
craters l8 and 19 (figs. 3 and U). Craters range in diameter from 1.2 to 
9.3 kilometers, with the largest number occurring in the 2- to 3-kilometer 
range (table I). 

Superpositional relationships and crater densities indicate that the crater 
chain in Mendeleev is younger than the features that surround it and probably 
represents the youngest event on the crater floor. Lack of overlapping deposits 
within individual crater groups and between adjacent craters and the nearly 
identical state of degradation within the chain indicate that all the craters 
may have formed contemporaneously. 

Approximately 150 kilometers southwest of Mendeleev Crater is another 
straight, dumbbell -shaped chain of craters that is 177 kilometers long. This 
chain trends N U5° W across the center of a degraded, subdued crater approxi- 
mately l80 kilometers in diameter. 


DISCUSSION OF ORIGIN 


The Mendeleev chain appears to represent a volcanic event that occurred 
some time after the cratering event which produced Mendeleev Crater. There are 
several olservations that support this theory. The primary evidence for endo- 
genetic origin is the symmetrical dumbbell and the extreme linear trend, which 
is more pronounced than would be expected for secondary impact craters. The 
interiors of the craters appear to be mantled with fine-grained regolith that 
could be interpreted as ejecta from an explosive volcanic event. Similar 
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deposits observed around the margins of several craters within the chain give 
tne area a smooth, mantled appearance. These deposits are not visible away 
from the crater metrglns. 

Another curgument agednst secondary origin Is lack of the characteristic 
"blrd's-foot" pattern and other morphological features of secondary craters 
(ref. 2). Also, there Is nc fresh, nearby Impact large enough to produce a 
chain of secondaries of this magnitude. The lack of addltlonel. secondary chedns 
Is further evidence of a nonimpact origin. 

The linear weakness along which the Mendeleev chain developed may have been 
£. fault that was peurt of the "lunar grid system" (ref. 3). The northeastern 
trend of the chain, which Is neither radial nor concentric to Mendeleev, Is the 
best evidence for this observation. No structure that Is both straight and non- 
radlal to the center of Impact appeeurs to be associated with the cratering proc- 
esses. The age of the chain Is younger than the structures associated with the 
Impact that formed Mendeleev, thus en^hasizing that the chain is not conten^o- 
reneoiis with Mendeleev. 

The reason for the dumbbell shape is unresolved. The formation of central 
uplift pulls material away from the flanks of the crater toward the center 
(ref. h). This process wotld lead to tensional stress in the rock suround the 
edge of the crater floor and ccopresslon in the central uplift. Becaiise of the 
asymmetric orientation of the preexisting fault with respect to the center of 
cratering, the fault would be subjected to differing degrees of stress. During 
a subsequent episode of explosive volcanism, the resulting differential strain 
may have produced varying resistance to magma Invasion along the fault and 
produced the crater size patterns observed. 


CONCLUSIONS 


Relative ages determined by con^arlng the degree of degradation of craters 
in the Mendeleev crater chain with that of Mendeleev Crater indicate that tne 
chain Is yovinger. It may have fozned on a linesur weakness in the lunar crust 
that originated before the formation of Mendeleev Crater. The linear trend, the 
symmetrical dumbbell pattern, and the lack of a "bird's foot" pattern and other 
morphological features of secondary impeict craters indicate an endogenetic 
origin. The dumbbell pattern may be the result of a volcanic event that 
occurred along a fatilt which has been differentially stressed. 


Lyndon B. Johnson Space Center 

National Aeronautics and Space Administration 
Houston, Texas, February U, 197*^ 
61*0-03-01-00-72 
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TABLE I.- DBSCRlPTtOII OF INDIVIDUAL CfiATEHS 


Crfttor 

maibor 

Poim 

Width,* kB 

Ria 

Floor 


1 

Circular; bowl-shuped 

B 

Low 

Hone 


2 

Circular; cooical 

■ 

Low on western side; slopes 
uphill into crater ejecta 
on eastern side 

Hone 

Hay be a triplet with 3 
and k; however, wall 
between 2 ^d 3 is aa 
high as ria 

■ 

Circular; bovl-ahapcd 

(4.6 

Ssae as 2 

Hone 

First aeaber of doublet 
with A; low wall in 
between 


Circular; boul-shapad 

3,2 

Ixn, 

Hone 

Saae as 3 

H 

Circular; bowl-shaped 

2.0 

Low 

Hone 

Hot part of 3 and A 
doublet 


Circular; bowl-shaped 

2,8 

High on western side; low on 
reaainittg sides 

Hone 

Saae depth as 7 

D 

Circular; bowl-shaped 

1,6 

Ssae as 6 

N<me 

Saaller than 6 but with 
equivalent depth 

8 

Circular; bowl-shaped 

2,2 

Low 

None 


9 

Irrecular elliptical; 
bowl-shaped 

2,2 

Low to Boderately steep; 
varies with local 
topography 

Hone 

Ria hei^t variation 
due to suhfloor 
structure 

10 

Irregular circular; 
bowl-shaped 

2, A 

Low 

Stell; 

gently 

rounded 

S<Be light patches in 
interior wall due to 
aaas wasting 

11 

Circular; bowl-shaped 

2. It 

Low to aoderately Mgh; 
varies with local 
topography 

Hone 

Deeper than 12; saae 
light patches trend 
into 12 

12 

Irregular subdued; 
bowl-shaped 

1.2 

Very low 

Flat 

Appears to slope into 
11; shallower than 11; 
soae light patches 

i3 

Circular; bowl-shaped 

2.U 

Low to aoderately high; 
varies with Xotal 
topography 

Hone 

Streaks of aass-wasted 
aaterial fr<» 13 and 
ria of lA 

lA 

Circular; bowl-shaped 

2.U 

Low 

Staall; 

flat 

Shallower than 13 

15 

Circular; bowl-shaped 
to conical 

2.0 

Low 

Hone 

Faint lineaaents related 
to aaas wasting in 
walls 

16 

Circular; bowl -shaped 

2.0 

Low 

Hone 

Shallower, wore bowl- 
shaped than 15 

10 

Irregular ovoid; steep 
sided; conical 

5.6 

Low 

Hone 

Coalesced dovd>let next 
ria unit; patches of 
low crater density 
unit atound ria 

19 

Anvil-shaped, Irregular | 

i».0 

Indistinct 

Hone 

Ria masked because cra- 
ter is on slope of ria 
unit; possibly coalesced 
triplet 

20 

Deforaed ovoid; bowl- 
shaped to aoderately 
conical 

2.8 

Low 

None 

Long axis of ovoid par- 
allel to long axis of 
chain 

21 

Circular; bowl-shaped 

5.2 

Low ' 

Hone 

Soae light to aedl« 
patches on inner wall 

22 

Truncated circular; 
bowl-shaped 

3.2 

Low 

Rone 

Meaber of triplet with 
23 and 2 U 

23 

Thin polygonal; shallow 

3.6 

Low 1 

Hone 

Saae as 22 

2h 

Truncated circular, 
bowl -shaped 

3,6 

Low 

Hone 

Saae aa 22 

25 

Irregular ovoid; 
conical 

9.3 

Moderate to high 

None 

1 

One iepsct on ria, aain 
crater has scalloped 
walls with s<ae aasa 
wasting 


VeMured oorui to long ucla of ehtln- 
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igure 1*- LxmBx Orbiter frame I-*136M of the Mendeleev Crater area* The center of the crater Mendeleev 
is at longitude 1^1® E, latitude 7® w. subject of the study is the crater chain that trends II 25' 

across the western floor of Mendeleev Crater. 






'2*^ The crater cl 
he vest and smootl 
20-kilometer cret^ 
ic eainera frame A! 


in and western wall of Kendeleew Crater. 21imv sear 
slump deposits are risible; slump deposits partly fi 
s located at the crater floor/wall contact (Apollo 1 
6-03^5; resolution, 5 meters)* 







Explanation 


Csm • fresh stc«mp deposits with low 
crater density 

Cc - impact craters 

Ccf * floor material of impact craters 

Ccc * chain craters 

Ec - impact crater 

Ecf * crater floor; flat, high crater 
density 

Icwm * crater wall of Mendeleev 

Irm - flooded floor ridge material; 

fine denotes ridge crest 

Itm • terrace material; forms flat, 
highly cratered terraces 
in Irm 

Imf - floor material of Mendeleev 


Csc * secondary craters 

Csl - slide material from Irm; 
partly fills some 
craters 

Esm - slumped crater walls 
Eeh • hummocky ejecta 

Ic - impact crater 

Isrd * shallow rimless collapse 
depressions 



Figure 3.- Geologic map of a portion of Mendeleev Crater, compiled from Apollo l6 

metric and panoramic photographs. 
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